Cloning and characterization of Rhizobium meliloti loci required for symbiotic root nodule invasion.
An immunological assay of root nodule polypeptides was used to analyze the nodules induced by 25 symbiotically defective Rhizobium meliloti mutants. Differences in polypeptide accumulation in these nodules were used to divide the mutants into three subsets. One subset, containing two mutant strains, was further analyzed. Nodules induced by these mutant strains lack both infection threads and bacteria. The kinetics of nodule formation by these mutant strains, by an exoB mutant, and by mixed mutant inocula suggest that the gene products required for nodule invasion may also influence nodule meristem induction. One of the two mutants characterized in this study contains a transposon Tn5 insertion in the ndvB locus, which probably results in the loss of beta-glucan synthesis. The second mutant contains a transposon in a previously uncharacterized locus. RNA analysis suggests that the newly identified locus is transcribed in free-living cultures of ndvB and exoB strains, as well as in the parental R. meliloti strain. Southern blot analysis suggests that at least a portion of this locus is duplicated. This duplication may explain the apparently leaky phenotype of the mutant strain.